Abstract
2011) with 15bp overlap at 15% maximum difference. Quality filtering included removal of 23 reads that didn't have at least 75% consecutive high quality (phred > q20) base calls and 24 truncation of reads with more than three consecutive low quality (phred < q20) base calls. This 25 resulted in an assembled-read median sequence length of 253bp.
26
To reveal phylogenetic abundance and relationships, sequences were assigned taxonomic 27 identities using closed reference OTU picking that clusters and matches the sequences to a 28 reference database. All default QIIME parameters were used (reference database = Greengenes 29 SOIL Discuss., doi:10.5194/soil-2015 Discuss., doi:10.5194/soil- -89, 2016 Manuscript under review for journal SOIL Published: 18 January 2016 c Author(s) 2016. CC-BY 3.0 License. Table 1 ). Active layer depth data revealed similar results, increasing in the DEEP snow 22 accumulation zone and decreasing as snow cover was experimentally reduced. Only in the DEEP 23 zone was the active layer thaw depth significantly (p=0.020) deeper than the CTL zone.
24
However, along the snow accumulation gradient, thaw depth significantly increased from LOW accumulation treatment zones relative to the control (CTL/DEEP -p=0.14). Soil pH increased 1 (became more neutral) with increased snow accumulation (LOW/DEEP -p=0.06). In the mineral 2 soil layers, C:N ratios decreased further and became more similar between treatments, while soil 3 pH again increased in the DEEP zone but did not show a trend along the treatment gradient 4 (Table 1) . Because of these differing trends between organic and mineral soil horizons, all 5 bacterial and gene abundance analyses were evaluated by individual horizon. 
3.2
Bacterial community shifts
7
Some bacterial phyla exhibited shifting trends in response to snow depth, both across treatments 8 and relative to the control, while other community shifts were either not significant or did not 9 appear to be the result of the snow depth treatments. Noticeable trends included increased 10 abundance of Verrucomicrobia (p=0.068), Actinobacteria (p=0.083), and Chloroflexi (p=0.010)
11
in the organic horizon from the LOW to DEEP snow zones, while Acidobacteria showed 12 decreased abundance from the CTL to DEEP plots (p=0.055; Fig. 3 ). In the mineral horizon, 13 significant increases in the phylum Chloroflexi (p=0.011) occurred from the CTL to DEEP 14 zones, and significant decreases (p=0.019) were observed from CTL to DEEP zones in the 15 phylum Verrucomicrobia (Fig. 3) .
16
Bacterial abundance in each phylum correlated with at least one of the soil chemical properties
17
we measured (%C, %N, C:N, or pH). The best overall predictor was %C, correlating with four 18 out of the six phyla. It showed negative relationships with Actinobacteria (R 2 =0.38, p=0.010; 
21
Actinobacteria was also negatively correlated with %N (R 2 =0.34, p<0.001; Fig. S4 ), and
22
Chloroflexi, positively with soil pH (R 2 =0.34, p<0.001; Fig. S6 ). The best and only predictor for
23
Acidobacteria abundance was soil pH, which correlated negatively (R 2 =0.46, p<0.001; Fig. S1 ).
24
Verrucomicrobia abundance correlated positively with %N (R 2 =0.36, p<0.001; Fig. S3 ). p=0.14) and a decrease in phosphate mobilization genes (CTL/DEEP -p=0.39).
11
Trends in the mineral horizon were less clear. Significant shifts included an increase in enzyme 12 groups involved in arabinoside degradation (p=0.049) and a decrease in enzymes involved in N 13 mobilization (p=0.019) relative to the control (Fig. 4) . Lignin-degrading enzymes again showed 14 decreasing abundance along the treatment gradient from LOW to DEEP (p=0.051). 
Bacterial community shifts 21
Our results indicate that altered snow accumulation has a significant effect on soil bacterial 22 community structure in Arctic moist acidic tussock tundra ecosystems. For instance, we observed 23 shifts in the relative abundance in many of the most abundant phyla including Verrucomicrobia,
24
Acidobacteria, and Actinobacteria, particularly in the DEEP snow zone (Fig. 3) , 1996) . If production of phenol oxidases and peroxides yield little to no benefit for bacteria in 25 this ecosystem due to interference from tannins and other phenolic compounds, genes encoding 26 for these enzymes may be reduced.
27
Of the genes for enzymes responsible for SOM decomposition that were found in this study,
28
there were fewer in the organic layer of the DEEP snow zone compared to the CTL and LOW 29 snow zones (Fig. 4) . The genes most affected encode enzymes required for the breakdown of accumulation plots (Fig. 4) .
Another explanation that may contribute to the decreased abundance of genes associated with 29 SOM decomposition in the organic layer of the DEEP snow accumulation zone (Fig. 4) temperatures facilitating plant community shifts and increased NPP (Chapin III et al., 1995) . The results presented here support the hypothesis that bacterial community structure and function whether the Arctic becomes a C sink or source. It is important that we continue to study these 13 shifts to understand whether soil bacteria are responding to, or driving SOC dynamics, and 14 determine how moist acidic tundra ecosystems will ultimately equilibrate (C loss or gain) over by "a, b, ab", except where significant differences were to the control. 
